cardiomyocytes under ischemic conditions. Numerous studies on myocardial ischemia indicated that TMZ inhibits the production of free radicals, prevents against oxygen-free radical-induced toxicity, counteracts calcium overload, reduces the necrosis area, protects cardiomyocytes structure and function, and increases cell resistance to hypoxic stress. [6] [7] [8] Liu et al 9 found that TMZ effectively inhibits myocardial fibrosis through suppressing oxidative stress. Khan et al 10 reported that TMZ treatment significantly attenuated ischemia/reperfusion-induced oxidative stress and reduced MI size in mice. In addition, TMZ was previously shown to have other benefits at cardiomyocytes level, such as inhibition of inflammatory response, preservation of mitochondrial function, and improvement of endothelial dysfunction. 11, 12 Moreover, clinical study also shown that the use of TMZ in patients with acute MI reduces major adverse cardiac events (MACEs). 13 Whether TMZ can prevent post-MI CR, it is not known.
The aim of this study was to investigate the effect of the TMZ on postinfarct CR and its underlying mechanisms of action. were purchased from Sigma-Aldrich Company unless otherwise specified.
| MATERIAL S AND ME THODS

| Experimental reagents
| Animal models
C57Bl/6 male mice (aged 8-12 weeks, weighing 22-25 g) were purchased from Vital River Laboratory Animal Technology Co. Ltd.
(Beijing, China). Animals were housed in temperature-controlled cages with a 12-hour light-dark cycle and given free access to water and normal chow. Mice were anesthetized by 2% isoflurane inhalation and underwent surgery to induce a MI model by occlusion of the left coronary artery (LCA) as described previously. 14 
| Cell culture and treatments
H9c2 cells, which are derived from embryonic BD1X rat heart tis- 
| Western Blotting
Western Blotting was performed as described previously.
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Proteins were obtained from whole heart or cells. In brief, frozen animal heart tissues and cells were homogenized in ice-cold lysis buffer (500 mmol/L Tris-Cl (pH 8.0), 1% NP40, 150 mmol/L NaCl, 0.02% sodium azide, 100 μg/mL PMSF, 0.1% SDS, 1 μg/ mL aprotinin, and 0.5% sodium deoxycholate) and then centrifuged at 12,000 g at 4°C for 20 minutes. Lysates were resolved by SDS-PAGE (8%-10%), transferred to polyvinylidene difluoride membranes. The membranes were blocked with 5% nonfat dry milk and incubated with primary antibodies overnight at 4°C, followed by peroxidase-conjugated secondary antibody for 2 hours.
Proteins were visualized by enhanced chemiluminescence (Pierce, Rockford, IL, USA). Bands were quantified by densitometry using Quantity One software. 2,7-dichlorodihydrofluorescein diacetate (DCFH-DA) was employed as an ROS-capturing reagent using methods described previously. 19 Immediately after staining, DCF fluorescence was detected by flow cytometry.
| H 2 O 2 and malondialdehyde (MDA) and reactive oxygen species (ROS) detection
| Gelatin zymography
MMPs activity was determined using gelatin zymography as described previously. 20 Briefly, 30 μg of protein in tissue homogenates was electrophoresed in polyacrylamide gels containing 1 mg/mL gelatin. After electrophoresis, gels were washed in 2.5% Triton X-100 for 30 min, incubated overnight in zymography developing buffer at 37°C, and stained with Coomassie Brilliant Blue.
| Statistical analysis
Values were expressed as mean ± standard error. Differences between data groups were compared by Student's t test analysis of unpaired data or one-way analysis of variance (ANOVA). The overall survival of MI mice was evaluated using Kaplan-Meier survival analysis. Values of P < 0.05 were considered significant.
| RE SULTS
| TMZ prevents CR in MI mice
We induced MI by permanent LCA ligation in the mice. Post-MI, mice
were checked four times a day to ensure that once a dead mouse was found, autopsy was performed immediately to confirm the reason of the death. We observed the influence of TMZ on the survival rate of MI mice for 1 week. We found that the overall survival rate of mice treated with TMZ was significantly higher than in mice in the saline group (78% vs 56%, P < 0.05, Figure 1A ). Autopsy on dead mice
showed that CR was the major cause of death during the first 7 days of MI. Blood clots and slits of rupture around the heart of the mice were observed ( Figure 1B) . In 64 saline-treated MI mice, 22 occurred CR, and 14 CR in 72 TMZ-treated MI mice. As shown in Figure 1C , TMZ significantly lowered the incidence of CR at the end of 7 days.
Thus, TMZ led to amelioration of CR and over-all better survival in mice post-MI.
| Effects of TMZ on left ventricular (LV) morphologies and systolic function
Echocardiography performed 4 days (the peak day of mortality) after MI. We found there was no significant difference in LV internal dimension between the MI and MI+TMZ groups (Table 1) . We also examined the LV fractional shortening (FS) and LV ejection fraction (EF), and no significant difference was found between the two groups ( Table 1 ).
The results indicated that the effect of TMZ on CR was not associated with LV morphologies and systolic function in the acute phase of MI.
| Effects of TMZ on myocardial expression of MMP-2 and MMP-9 in MI mice
Knowing that extracellular matrix (ECM) degradation is considered as one major mechanism for CR, the question arose as to whether the mechanism for TMZ preventing CR is related to inhibition of ECM degradation. Hence, we determined the MMP-2 and MMP-9 expression levels in the cardiac tissues of mice on 4 days after MI. As shown in Figure 2A 
| TMZ attenuated oxidative stress in MI mice
To determine whether TMZ attenuated oxidative stress in MI mice,
we examined the expression of several oxidative stress markers in Figure 3A and B, oxidative stress was induced in the infarcted hearts, as as- 
TA B L E 1 Effects of TMZ on LV morphologies and systolic function
| D ISCUSS I ON
To our knowledge, this represents the first demonstration that TMZ treatment prevents CR in MI mice, and that this is attributable to a with maladaptive responses to MI, including myocardial hypertrophy, interstitial fibrosis, apoptosis, inflammation, and dilation of the LV cavity. 25 MI is usually initiated by myocardial ischemia due to coronary artery obstruction. ROS was generated, and oxidative stress was induced in the ischemia myocardium. ROS induced the production of inflammatory cytokines and inversely, inflammatory to increase CR after MI, it had previously been presumed that the source of MMP-9 was exclusively infiltrating immune cells. 30 In this study, we found that TMZ treatment markedly decreased the H 2 O 2 induced-MMP-9 expression in cardiomyocytes. This indicated that the high expression of MMP-9 in the myocardium of CR is not only from the infiltration of inflammatory cells, but also from the expression of the cardiac myocyte itself.
In conclusion, we found that TMZ suppresses oxidative stress, inhibits MMP-2 and MMP-9 expression, and prevents CR in mice with MI. These findings may provide an innovative therapeutic strategy for CR.
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